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Box No. Ill Non-establishment of o pinion with regard to novelty, inventive st ep and industrial 

applicability . " " 

1 The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
" VS3SSHS to be industrially applicable have not been exam.ned «n respect of. 

□ the entire international application, 
M claims Nos. 1 

□ the said International application, orthe said claims , Njjl raiata ,o,ha following subiec, matterwhich doas 
not require an international preliminary examination (specify). 

□ the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 



no international search report has been established for the said claims Nos. 1 



□ ^nucleotide andfcr amino acid sequence listing does not comply with the standard provided for in Annex 
C of the Administrative Instructions in that: 
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the computer readable form 



□ has not been furnished 

□ does not comply with the standard 

□ has not been furnished 

□ does not comply with the standard 



□ See separate sheet for further details 
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Box No. V Reasoned statement un der Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 
Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Yes: Claims 2-8 

No: Claims 

Yes: Claims 2-8 

No: Claims 

Yes: Claims 2-8 

No: Claims 



2. Citations and explanations (Rule 70.7): 
see separate sheet 



Box No. VI Certain documents cited 



1. Certain published documents (Rule 70.10) 
and /or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 



Box No. VIII Certain observations on the intern ational application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Re Item V .... UI *. 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement 

1 . Reference is made to the following documents: 

D1: GB-A-1 482 148 (MONTEDISON SPA) 3 August 1977 (1977-08-03) 

D2: DE 905 547 C (BATAAFSCHE PETROLEUM) 4 March 1954 (1954-03-04) 

2. The present application meets the requirement of Article 33(2)-(3) PCT for the following 
reasons: 

2.1 Closest prior art 

D1 discloses a process for polymerization in a loop reactor of at least one olefinic 
monomer, e. g. ethylene, propylene, 1-butene (see D1: page 1, lines 36-51). The 
attention of the applicant is drawn to the fact that the wording of claim 1 "a process for 
polymerizing at least one olefinic monomer selected from the group comprising ethylene, 
propylene, 1-butene n does not exclude that these monomers are co-polymerized with 
other monomers, e. g. some vinyl monomers, as this is the case in D1 . This is also what 
the applicant intends to do (see the description of the present application on page 4, 
lines 15-22 and on page 4, line 36 - page 5, line 3). The polymerization according to D1 
may be carried out in suspension and may include solid products within the reaction 
mixture (see D1 : page 1 , lines 80-83 and page 3, lines 76-91). The process according 
to D1 is carried out at temperatures between 20 to 150°C and at pressures between 5 
to 100 bar (see D1: International Search Report). In one example the pressure is 40 
kg/sq.cm (gauge) which represents 40,2 bar (see D1 : page 3, lines 34-36). 
The loop reactor of D1 comprises a cyclic reactor tube with at least one widening and 
narrowing in a region other than that of the axial pump (see D1: figure 1; different 
diameters of the horizontal and vertical legs). Although not explicitly disclosed in D1 it 
is clear, with regard to the drawings, that the diameter variation of the cyclic reactor tube 
is of at least 10 %. Furthermore some polymerization catalysts may used in the 
process of D1 (see D1: page 1 , lines 66-74 and page 2, lines 3-7). 
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2.2 Novelty 

The subject-matter of claim 2 differs from D1 in that it indicates a combination of the 
following features (1) a pressure of from 43 to 80 bar, (2) polymerization carried out with 
a catalyst, (3) an ethylene concentration of at least 10 mol%, and (4) the polymer formed 
is present in a suspension. 

2.3 Inventive step 

The technical problem to be solved against D1 is to improve the polymerization capacity 
of a suspension polymerization reactor. The applicant found that the combination of the 
features (1)-(4) listed above (see § 2.2) allows to reach higher average solids 
concentration of polymers thah the prior art. The subject-matter of claim 2 allows an 
average solids concentration of more than 53 % by weight (continuous discharge) or 
more than 45 % by weight (discontinuous discharge). D1 does not disclose any average 
solids concentration of polymers. D2, which discloses an olefins polymerization process, 
discloses an highest average solids concentration of polymers of 20 % (see D2: page 
3, lines 25-32). The applicant indicates in the present application on page 1 , line 32 - 
page 2, line 4, that the prior art can not achieve polymer solids concentrations of more 
than 37-40 % by weight in suspension polymerization processes. It is plausible that 
features (1)-(4), especially the variation of diameter of the loop reactor and the pressure 
between 43-80 bars, allow to reach some higher polymer solids concentrations and 
therefore to solve the above technical problem (see the present application on page 3, 
lines 18-28, on page 4, line 29 - page 5, line 10). Therefore the inventive step of claims 
2-8 can be recognized. 
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Certain published documents 



Application No 
Patent No 



Publication date 
(day/month/year) 
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Filing date 
(day/month/year) 



Priority date (valid claim) 
(day/monWyear) 
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Re Item VIII 

Certain observations on the international application 

1 . The present application does not meet the requirements of Article 6 PCT: 

1 .1 Claim 1 indicates a process defined by reference to a desirable characteristic, namely 
an average solids concentration of more than 53 % by weight (continuous discharge) or 
more than 45 % by weight (discontinuous discharge). Claim 1 lacks clarity (Article 6 
PCT). An attempt is made to define the process by reference to a result to be 
achieved. To this regard it is explicitly stated in the description of the present application 
on page 2, lines 5-10 that "It is an object of the present invention to find a 
process... which process makes higher solids concentration in the reactor... possible". 
This supports clearly that the features of an average solids concentration of more than 
53 % by weight (continuous discharge) or more than 45 % by weight (discontinuous 
discharge) correspond to a result to be achieved. This is confirmed by the statement 
of the description on page 4, lines 29-32 which states that "The present invention makes 
it possible to carry out a suspension polymerization process... at solids concentrations 
of more than 53 % by weight". 

Furthermore the concentrations of solids and of ethylene indicated in claim 1 are 
achieved by only a limited number of methods, namely those using a loop reactor 
whose diameter varies by at least 10% and in which there is at least one widening 
and narrowing (see the description on page 2, lines 18-26; page 4, line 34 - page 5, line 
17). Although it is stated in the description on page 4, line 34 that the above features 
correspond to "one embodiment" of the present invention, no other embodiment is 
disclosed. It is furthermore explicitly stated on page 4, line 39 - page 5, line 3, that "the 
invention is based... deliberate nonuniform flow of the polymerization mixture... makes it 
possible to increase the solids concentration in the reactor". The only way disclosed in 
the application in order to deliver a nonuniform flow of the polymerization mixture is to 
use a loop reactor whose diameter varies by at least 10% and in which there is at least 
one widening and narrowing. 
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1 .2 Claim 1 indicates a process for polymerization of at least one olefinic monomer 
selected from ethylene, propylene and 1-butene (ethylene is only optional and not 
compulsory). Furthermore claim 1 indicates that the ethylene concentration is of at 
least 10 mol%, which makes the presence of ethylene as being compulsory. 
Therefore claim 1 lacks clarity. 

Additional observations: 

Claim 1, line 14: "at a pressure of from" instead of "form". 
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We claim: 



1 . A process for polymerizing at least one olefinic monomer selected from ethylene, 

propylene, 1-butene in a loop reactor in the presence of a polymerization catalyst at from 

5 20 to 1 50°C, but below the melting point of the polymer to be formed, and a pressure of 

from 5 to 100 bar. where the polymer formed is present in a suspension in a liquid or 
supercritical suspension medium and this suspension is circulated by means of an axial 
pump, wherein the polymerization is carried out at an average solids concentration in the 
reactor of more than 53% by weight, based on the total mass of the contents of the reactor, 

1 0 in the case of continuous product discharge and at an average solids concentration in the 

reactor of more than 45% by weight, based on the total mass of the contents of the reactor, 
in the case of discontinuous product discharge, and wherein the polymerization is carried 
out at an ethylene concentration of at least 10 mol%, based on the suspension medium, 
and the polymerization is carried out at pressure of form 43 to 80 bar. 
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A polymerization process as claimed in claim 1, wherein the loop reactor comprises a cyclic 
reactor tube whose diameter varies by at least 10%, based on the predominant reactor tube 
diameter, and in which there is at least one widening and narrowing in a region other than 
that of the axial pump. 

A process as claimed in claim 1 or 2, wherein there is an additional widening and narrowing 
of the reactor tube in the region of the axial pump. 



4. A process as claimed in any of the preceding claims, wherein ethylene is used as monomer 
25 and at least one a-olefin having from 3 to 8 carbon atoms is used as comonomer. 

5. A process as claimed in any of the preceding claims, wherein at least one olefinic monomer 
is fed in at at least 2 points along the reactor tube. 

30 6. A process as claimed in. any of the preceding claims, wherein the polymer formed is 
discharged continuously from the reactor. 

7. A process for polymerizing at least one olefinic monomer in a loop reactor as claimed in 
any of the preceding claims, wherein the polymerization in this loop reactor is preceded or 
35 followed by at least one further polymerization step in a loop reactor or a gas-phase 

reactor. 
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